lines were used in this study: daughterless-GAL4 (daSummary GAL4), which expresses GAL4 strongly and ubiquitously; hs-GAL4, which directs expression of GAL4 ubiquitously In Drosophila, the immune deficiency ( 
Figure 1. dFADD Mediates an Antibacterial Defense
(A) Inducible expression of dTAK1-IR mimics a strong mutation in dTAK1. Northern blot analysis shows that expression of dTAK1-IR with a hs-GAL4 driver alters the expression of the antibacterial gene Diptericin (dipt), while the inducibility of the Drosomycin (drs) gene is unaffected. Similar results were obtained by using the yolk-GAL4 driver (data not shown). The Northern blot was performed with total RNA extracted from wild-type (Canton S ), dTAK1 1 , and hs-GAL4/UAS-dTAK1-IR adults infected with a mixture of Gram-negative (Escherichia coli) and Gram-positive (Micrococcus luteus) bacteria. Flies were incubated at 25ЊC and were collected at different time intervals after infection (indicated in hr). A plus indicates that the flies were incubated for 1 hr at 37ЊC before infection (HS, heat shock). The cDNA encoding the Ribosomal Protein 49 was used as a loading control (rp49). C: uninfected control flies. Total RNA extraction and Northern blotting experiments were performed as described in [6] . (B) dFADD regulates the expression of antibacterial peptide genes in adults. This Northern blot analysis shows that expression of dFADD-IR with a da-GAL4 driver alters the expression of the antibacterial genes Diptericin (dipt) and Attacin (att) after septic injury, while the Drosomycin (drs) gene remains inducible. Quantitative measurements of the Northern blot experiment shows that, in da-GAL4/UAS-dFADD-IR, Drosomycin is induced to 85% of the wild-type level, Diptericin is induced to 20% of the wild-type level, and Attacin is induced to 35% of the wildtype level. Similar results were obtained by using yolk-GAL4 and hs-GAL4 (data not shown). The Northern blot was performed as in (A), with total RNA extracted from wild-type (da-GAL4/ϩ), Dredd B118 , and da-GAL4/UASdFADD-IR adults infected with a mixture of E. coli and M. luteus. Flies were incubated at 25ЊC and were collected at different time intervals after infection (indicated in hr). C: uninfected control flies. (C) dFADD is required for resistance to Gramnegative bacterial infection. The survival rates of wild-type (Canton S ) (circle), yolk-GAL4/ϩ (diamond), yolk-GAL4; UAS-dTAK1-IR (plus), yolk-GAL4; UAS-dFADD-IR (square), dTAK1 1 (asterisk), and Dredd B118 ("x") flies after infection by Erwinia carotovora carotovora 15 (Ecc15) are presented. A total of 80 adults, aged 2-4 days, were pricked with a needle previously dipped into Ecc15. The infected flies were incubated at 29ЊC and were transferred to fresh vials every 3 days. dTAK1 1 , Dredd B118 , yolk-GAL4; UAS-dTAK1-IR, and yolk-GAL4; UAS-dFADD-IR adult flies are highly susceptible to Ecc15 infection but are resistant to natural infection to Beauveria bassiana (data not shown). For more details on the infection procedure, see [27] .
To address dFADD's role in the regulation of antimistrongly reduced after septic injury, while the expression of the antifungal gene Drosomycin remains inducible crobial gene expression, we expressed the UASdFADD-IR transgene using the three GAL4 insertions.
( Figure 1B ). In addition, these flies exhibit a high susceptibility to Gram-negative bacterial infection but resisFlies that express dFADD-IR ubiquitously through da-GAL4 show no detectable defects, suggesting that tance to fungal infection ( Figure 1C , data not shown). This phenotype is identical to that generated by the dFADD is not essential for development. These flies do, however, have phenotypes similar to those generated UAS-dTAK1-IR construct and is similar, although slightly weaker, than those generated by null mutations by mutations affecting the Imd pathway. The expression of antibacterial peptide genes Diptericin and Attacin are in dTAK1, kenny, ird5, Dredd, Relish, and imd [3, 6, apoptosis [10] . Interestingly, we noticed that the lethality induced by imd overexpression is totally suppressed in
Supplementary Material
Dredd mutants but only marginally reduced in dTAK1
Supplementary Material including Table S1 , which shows that the lethality induced by Imd overexpression is totally suppressed in mutants, suggesting that this effect is mediated through
Dredd mutants but only weakly affected in dTAK1 mutants, is availthe dFADD/Dredd arm but not the dTAK1-dmIKK arm able at http://images.cellpress.com/supmat/supmatin.htm.
of the Imd pathway (see Table S1 in the Supplementary Material available with this article online).
